Fluorescence of intramolecular and intermolecular interactions of aminonaphthyl-sulfonate with nucleotides.
Fluorescence studies of the intramolecular and intermolecular interactions between aminonaphthylsulfonate and nucleotides of uracil or adenine are described. The fluorescence originates solely from the naphthyl moiety and is intramolecularly quenched by the base, uracil being more effective than adenine. The enzymatic splitting of the molecule into a nucleoside monophosphate and the pyrophosphate product of the aminonaphthylsulfonate removes the intramolecular quenching and, especially in the case of uracil, a drastic increase of the fluorescence intensity results. The intact molecule exists predominantly in the folded form except in cases where electrostatic repulsion exceeds the stacking attraction. This is borne out by the pH dependence and the existence of a pronounced solvent-isotope effect of the fluorescence quantum yield for the uracil derivative at basic pH. At pH values above the pK of the enol proton of the uracil base the fluorescent properties of the intact and phosphodiesterase-digested molecules are very similar. The intermolecular interactions between 1-aminonaphthalene-5-sulfonate with AMP and UMP can be explained on the basis of dynamic quenching (collisional quenching) without any significant participation of ground-state complexes (static quenching). The interaction of the pyrophosphate adduct of 1-aminonaphthalene-5-sulfonate with UMP can best be explained by invoking two interacting nucleotide species: the free nucleotide and a sodium-nucleotide complex.